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PROBLEM TO BE SOLVED: To achieve a further 
reduction in size and a further reduction in power 
consumption by using a direct conversion receiver for^a 
DCMA receiver. 

SOLUTION: A deciding part 18 and a gain variation 
detector 9 detect a period, when there is a possibility of 
the offset of DC components of the internal circuit of 
the direct conversion receiver increasing over a 
tolerable value, caused by AGC action, and during this 
period, the cut-off frequency of high-pass filters 12a- 
12d is made higher than that at usual action so as to 
quickly converge the transient response of the signal 
having passed the filter in question, and also the action 
timing of a received power measuring apparatus 16, a 
gain computer 22, and a gain controller 23, constituting 
an AGC group and a circuit power controller 24, is 
controlled carefully, whereby stable circuit action is 
guaranteed, while preventing the increase of DC offset. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The DC offset reduction approach which is an approach of reducing DC offset 
generated in a direct conversion receiver, detects the high period of possibility that DC offset 
will increase, makes the time constant of the filter for DC component inhibition by which it is 
placed between signal paths smaller than the time of normal operation in the period, and is 
characterized by to complete quickly the transient response of the signal which passed said 
filter. 

[Claim 2] Detection of being the high period of possibility that DC offset will increase is the DC 
offset reduction approach according to claim 1 characterized by to perform that the amount of 
gain value changes set as the variable gain amplifier which is the component of an AGC control 
loop exceeded the specified quantity, or a current direct conversion receiver based on being in 
either the period just behind powering on, the period immediately after starting of the receiver in 
intermittent reception or the period immediately after initiation of different frequency 
measurement. 

[Claim 3] The multiplication of the local signal of the same frequency is substantially carried out 
to the received RF signal with this RF signal. Direct, It changes into baseband signaling. The 
baseband signaling A variable gain amplifier, After amplifying by the baseband adjustable gain 
amplifying circuit which contains a low pass filter and the cut-off frequency adjustable high-pass 
filter for DC component cut in a component, When the amount of gain value changes set as the 
variable gain amplifier which is an AGC circuit in the direct conversion receiver which performs 
A/D conversion and recovery processing, and is the component of an AGC control loop exceeds 
the specified quantity, Or when a current direct conversion receiver is in the period just behind 
powering on, the period immediately after starting of the receiver in intermittent reception, or 
the period immediately after initiation of different frequency measurement Switch the cut-off 
frequency of said high-pass filter to a frequency higher than the frequency in normal operation, 
and the time constant of said high-pass filter is made small. The AGC circuit in the direct 
conversion receiver characterized by having the filter control section which completes said DC 
fluctuation as a high speed. 

[Claim 4] The multiplication of the local signal of the same frequency is substantially carried out 
to the received RF signal with this RF signal. Direct, It changes into baseband signaling. The 
baseband signaling A variable gain amplifier, After amplifying by the baseband adjustable gain 
amplifying circuit which contains a low pass filter and the high-pass filter for DC component cut 
in a component, The power test section which is the AGC circuit in a direct conversion receiver 
which performs A/D conversion and recovery processing, and measures received power based 
on the signal after A/D conversion, The gain calculation machine which computes the gain of 
said variable gain amplifier from the information on the difference of the received power and 
convergence desired value which were measured, The gain control section which controls the 
gain of said variable gain amplifier based on the computed gain, A filter control section with the 
function which switches the cut-off frequency of said high-pass filter to two steps of height at 
least, If the gain of said variable gain amplifier detects changing exceeding the specified quantity 
as a result of control by said gain control section It has the gain variation detecting element 
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notified to said filter control section. Said filter control section The AGO circuit in the direct 
conversion receiver which will be characterized by switching the cut-off frequency of said high- 
pass filter to a quantity side if the notice from said gain variation detecting element is received. 
[Claim 5] At the period when the cut-off frequency of said high-pass filter is switched to the 
quantity side, said gain calculation machine and said gain control section are an AGC circuit in a 
direct conversion receiver according to claim 4 characterized by performing at least one of 
whether change width of face of the gain per updating is enlarged, or the period of said updating 
is shortened. 

[Claim 6] Said filter control section is an AGC circuit in a direct conversion receiver according 
to claim 4 or 5 which returns to a low side again, and faces said power test section measuring 
the average received power in a predetermined period, and is characterized by not measuring 
received power about the section when the cut-off frequency of said high-pass filter within said 
predetermined period is switched to the quantity side after switching the cut-off frequency of 
said high-pass filter to a quantity side. 

[Claim 7] The multiplication of the local signal of the same frequency is substantially carried out 
to the received RF signal with this RF signal. Direct, It changes into baseband signaling.. The 
baseband signaling A variable gain amplifier, After amplifying by the baseband adjustable gain 
amplifying circuit which contains a low pass filter and the high-pass filter for DC component cut 
in a component, The power test section which is the AGC circuit in a direct conversion receiver 
which performs A/D conversion and recovery processing, and measures received power based 
on the signal after A/D conversion, The gain calculation machine which computes the gain of 
said variable gain amplifier from the information on the difference of the received power and 
convergence desired value which were measured, The gain control section which controls the 
gain of said variable gain amplifier based on the computed gain, A filter control section with the 
function which switches the cut-off frequency of said high-pass filter to two steps of height at 
least, Possibility that DC offset of the signal which passed said high-pass filter will increase is 
based [ whether it is in a high condition, and ] on the information included in the signal after said 
recovery processing. Or the judgment section which judges based on the operating state of said 
direct conversion receiver itself, and notifies the judgment result to said filter control section, 
When it **** and the notice from said judgment section is received, said filter control section is 
an AGC circuit in a direct conversion receiver characterized by switching the cut-off frequency 
of said high-pass filter to a quantity side. 

[Claim 8] At the period when the cut-off frequency of said high-pass filter is switched to the 
quantity side, said gain calculation machine and said gain control section are an AGC circuit in a 
direct conversion receiver according to claim 7 which performs at least one of whether change 
width of face of the gain per updating is enlarged, or the period of said updating is shortened, and 
is characterized by realizing AGC control more nearly high-speed than the time of the usual 
actuation. 

[Claim 9] Said filter control section is an AGC circuit in a direct conversion receiver according 
to claim 7 or 8 which returns to a low side again, and faces said power test section measuring 
the average received power in a predetermined period, and is characterized by not measuring 
received power about the section when the cut-off frequency of said high-pass filter within said 
predetermined period is switched to the quantity side after switching the cut-off frequency of 
said high-pass filter to a quantity side. 

[Claim 10] The CDMA receiver which carried the AGC circuit in the direct conversion receiver 
of a publication in either of claim 3 to claims 9. 

[Claim 1 1] The variable gain amplifier for being a baseband adjustable gain amplifying circuit for 
amplifying baseband signaling, and amplifying said baseband signaling carried in a direct 
conversion receiver, The high-pass filter from which the cut-off frequency for DC blocking by 
which it is placed between the signal paths of baseband signaling can be changed to two steps of 
height at least, The variation of the gain set as said variable gain amplifier that it is over a 
predetermined threshold by the gain variation detecting element to detect and this gain variation 
detecting element The baseband adjustable gain amplifying circuit characterized by having the 
filter control section which switches the cut-off frequency of said high-pass filter to a quantity 
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side when it is detected that the variation of gain is over said predetermined threshold. 
[Claim 12] The variable gain amplifier for being a baseband adjustable gain amplifying circuit for 
amplifying baseband signaling, and amplifying said baseband signaling carried in a direct 
conversion receiver, The high-pass filter from which the cut-off frequency for DC blocking by 
which it is placed between the signal paths of baseband signaling can be changed to two steps of 
height at least, The baseband adjustable gain amplifying circuit characterized by having the filter 
control section which switches the cut-off frequency of said high-pass filter based on the AGC 
mode signal and timing control signal of said direct conversion receiver which are supplied from 
the outside. 

[Claim 13] The variable gain amplifier for being a baseband adjustable gain amplifying circuit for 
amplifying baseband signaling, and amplifying said baseband signaling carried in a direct 
conversion receiver, The high-pass filter from which the cut-off frequency for DC blocking by 
which it is placed between the signal paths of baseband signaling can be changed to two steps of 
height at least, The D/A converter which changes into an analog signal the gain data set as said 
variable gain amplifier, and the digital data containing the switch directions data of the cut-off 
frequency of said high-pass filter, The baseband adjustable gain amplifying circuit characterized 
by having the filter control section which switches the cut-off frequency of said high-pass filter 
based on the signal corresponding to the switch directions data of said cut-off frequency 
included in the conversion output of this D/A converter. 

[Claim 14] The variable gain amplifier for being a baseband adjustable gain amplifying circuit for 
amplifying baseband signaling, and amplifying said baseband signaling carried in a direct 
conversion receiver, The high-pass filter from which the cut-off frequency for DC blocking by 
which it is placed between the signal paths of baseband signaling can be changed to two steps of 
height at least, While receiving the digital control signal containing the tbe data which specify the 
oscillation frequency of a PLL synthesizer circuit and this PLL synthesizer circuit The interface 
circuitry which outputs the oscillation output outputted from said PLL synthesizer circuit as 
specified by said tbe data as a control signal for switching the cut-off frequency of said high- 
pass filter, The baseband adjustable gain amplifying circuit characterized by having the filter 
control section which switches the cut-off frequency of said high-pass filter based on said 
control signal outputted from said interface circuitry. 

[Claim 15] The variable gain amplifier for being a baseband adjustable gain amplifying circuit for 
amplifying baseband signaling, and amplifying said baseband signaling carried in a direct 
conversion receiver, The high-pass filter from which the cut-off frequency for DC blocking by 
which it is placed between the signal paths of baseband signaling can be changed to two steps of 
height at least, The circuit which performs ON/OFF of the power source of said baseband 
adjustable gain amplifying circuit, The baseband adjustable gain amplifying circuit characterized 
by having the filter control section which switches the cut-off frequency of said high-pass filter 
by making into a trigger for the power source to have changed with the circuits which perform 
ON/OFF of this power source from OFF to ON. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the DC (Direct Current) offset reduction 
approach, the AGC (Auto Gain Control) circuit in a direct conversion receiver, a CDMA (Code 
Division Multiple Access) receiver, and a baseband adjustable gain amplifying circuit. 
[0002] 

[Description of the Prior Art] A direct conversion receiver is a receiver which carries out the 
multiplication of the carrier (local signal) of the same frequency to the RF signal received with 
the antenna substantially, excludes conversion to an intermediate frequency, and is direct 
changed into baseband signaling, and contributes to the miniaturization of a radio set, 
lightweight-izing, and low-power-ization. 

[0003] The direct conversion receiver is indicated by JP,10-247953,A, for example. 

[0004] However, a direct conversion receiver has the problem that the direct current offset 

(henceforth, DC offset) of a circuit proper occurs. 

[0005] As a cure to this DC offset, a high-pass filter is inserted in a signal path, and there is a 
method of preventing a dc component by the capacitor so that it may be indicated by drawing 1 1 
of above-mentioned JP,10-247953,A. 
[0006] 

[Problem(s) to be Solved by the Invention] The artificer of the invention in this application 
examined carrying a direct conversion receiver in a CDMA receiver like a cellular phone. 
[0007] Consequently, by the approach of becoming the cause by which an indispensable AGC 
circuit makes a CDMA receiver generate DC offset, and inserting an above-mentioned high-pass 
filter in a signal path, it became clear that the problem of DC offset resulting from this AGC 
circuit is unsolvable. 

[0008] Hereafter, this trouble is explained. 

[0009] In order to always perform correctly data discernment from the information on the self 
terminal in the same channel, and other users also in which area of a weak-electric-current 
community and a heavy current community in the case of a CDMA receiver, it is indispensable to 
prepare the AGC circuit which maintains the signal amplitude to an A/D converter input at a 
certain within the limits. 

[0010] Received signal power is surveyed, and fundamental actuation of an AGC circuit 
generates a control signal by the comparison with desired value, and changes the gain of 
adjustable gain amplifier with the control signal (negative-feedback-control actuation). 
[001 1] Especially with a CDMA receiver, they are a power up and intermittent reception (a 
cellular phone awaits and it is in the condition). Immediately after starting of the circuit at the 
time of the reception which checks the synchronization with a base station intermittently, turns 
off a circuit power source in the state of others, and is made into low-power mode, Or when the 
handover between the different frequency eels by comp rest mode is performed, In the Asian 
area where the base station of a different method like a W-CDMA method and a GSM (Global 
System for Mobile communications) method is intermingled When performing a handover between 
the base stations where methods differ, it is necessary to adjust the convergence factor of 
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adjustable gain amplifier to a high speed so that a current receive state may be suited, and it is 

necessary to increase the gain of a negative feedback loop formation in this case. 

[0012] That is, while shortening the interval which updates the gain of adjustable gain amplifier, it 

is required to enlarge control value-change width of face per renewal of gain. 

[0013] Thus, if the gain of adjustable gain amplifier is frequently updated by big change width of 

face, the voltage variation accompanying the gain switch will be transmitted to the capacitor of 

the above-mentioned high-pass filter by which it is placed between signal paths, and a sharp 

differential wave will be outputted in instant as the result. 

[0014] Although this differential wave is converged with time amount progress, if the following 
differential wave is outputted before that convergence, as shown in drawing 10 , differential 
waves will overlap one after another and the direct current voltage of a circuit will shift greatly 
as that result. That is, big DC offset occurs. 

[0015] If such big DC offset occurs, the precision of a recovery signal will fall and exact AGC 
control will become difficult. 

[0016] As mentioned above, in a direct conversion receiver, the high-pass filter for preventing a 
dc component is required, and, on the other hand, the AGC circuit is indispensable in a CDMA 
receiver, and a high-pass filter is also the component of an AGC loop formation inevitably. 
[001 7] And for example, in the early stages of AGC control, such as a power up, it is an 
indispensable thing to also make a high speed follow the convergence factor of AGC greatly (for 
it to be about gain variation) at the propagation environment of the external world. Thus, if the 
flattery capacity of AGC is increased in order to bring convergence forward, the result that time 
amount until DC offset occurs, exact AGC control becomes difficult after all and it completes 
the gain of adjustable gain amplifier as mentioned above by the lap of a differential wave 
outputted from a high-pass filter synchronizing with a gain switch of adjustable gain amplifier 
becomes long and of having been contradictory will be brought. 

[0018] Thus, if it is going to apply a direct conversion receiver to receivers, such as a CDMA 
method which carried the AGC circuit, it is difficult for self-conflict to arise in AGC actuation, 
therefore to use a direct conversion receiver actually as a CDMA receiver. 
[0019] This invention is made in order to conquer such a new trouble found out by the 
invention-in-this-application person, and the purpose is in enabling exact and high-speed AGC 
control in a direct conversion receiver, without making into a problem to reduce DC offset which 
originates in AGC control and is generated, and generating of DC offset. 
[0020] 

[Means for Solving the Problem] In this invention, the high period of possibility that DC offset will 
increase is detected, the time constant of the high-pass filter for DC component inhibition by 
which it is placed between signal paths is made smaller than the time of normal operation in the 
period, the transient response (differential wave) of the signal which passed the high-pass filter 
is completed quickly, and this decreases to extent which can disregard DC offset in actual 
actuation of a circuit. 

[0021] Thereby, the lap of a differential wave is lost and accumulation of in one direction flowed 
fluctuation is prevented. Therefore, big DC offset does not occur. 

[0022] It realizes, when making the time constant of a high-pass filter small raises the cut off 
frequency (cut-off frequency) of a high-pass filter. However, if the cut off frequency of a high- 
pass filter is made higher than a certain value (i.e., if it brings close to the frequency of a 
modulating-signal (input signal) component), the new problem that the amplitude and phase 
change of a modulating-signal (input signal) component become large, a gap of a vector becomes 
large, and recovery precision falls will arise. 

[0023] A recovery precision here is E.V.M. (error vector MAGUNYUCHUDO), and this recovery 
precision is determined by which has shifted from the timing (sampling point of an ideal) from 
which the timing which restores to an actual input signal with distortion recovers an ideal wave- 
like input signal. 

[0024] That is, changing the time constant of a high-pass filter also becomes giving different 
deformation from former to the wave of an input signal, and it becomes the cause by which this 
reduces recovery precision. 
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[0025] so, in this invention, only when big DC offset occurs sharply, the cut off frequency of a 
high-pass filter is made high (when the danger of generating is high), and generated DC offset is 
promptly converged on the same level as a steady state — making — periods other than this — 
the cut off frequency of a high-pass filter — usually — a passage — low — carrying out . 
[0026] Thus, by controlling a switch of the time constant of a high-pass filter appropriately 
according to a receive state (the operating state of a receiver being included), without making 
the fall of receiving precision into a problem, DC offset can be controlled effectively and a high 
speed and exact AGC control can be performed. 

[0027] That is, in the AGC circuit of this invention, it originates in the AGC control action of self, 
the cure on the essential problem that DC offset increases is made, and the stable actuation is 
always secured. 
[0028] 

[Embodiment of the Invention] In this invention according to claim 1, the time constant of the 
high-pass filter for DC component inhibition by which it is placed between signal paths is made 
smaller than the time of normal operation in the high period of possibility that DC offset will 
increase. It prevents that an in one direction flowed shift is accumulated by completing quickly 
by this the transient response of the signal which passed the high-pass filter, and abolishing the 
lap of a differential wave. 

[0029] In this invention according to claim 2, in claim 1, it detects that the amount of gain value 
changes set as the variable gain amplifier which is the component of an AGC control loop having 
exceeded the specified quantity, or a current direct conversion receiver is in the period just 
behind powering on, the period immediately after starting of the receiver in intermittent 
reception, or the period immediately after initiation of the different frequency measurement in a 
W-CDMA system, and judges with it being the high period of possibility that DC offset will 
increase. 

[0030] When, as for the AGC circuit of this invention according to claim 3, the amount of gain 
value changes set as the variable gain amplifier which is the component of an AGC control loop 
exceeds the specified quantity, Or when a current direct conversion receiver is in the period just 
behind powering on, the period immediately after starting of the receiver in intermittent 
reception, or the period immediately after initiation of the different frequency measurement in a 
W-CDMA system The cut-off frequency of said high-pass filter is switched to a frequency 
higher than the frequency in normal operation, the time constant of a high-pass filter is made 
small, and it has the filter control section which completes DC fluctuation as a high speed. 
[0031] In the AGC circuit of this invention according to claim 4, by the gain variation detecting 
element, it detects that the variation of the gain of a variable gain amplifier is more than the 
specified quantity, and a filter control section switches the cut-off frequency of a high-pass 
filter to a quantity side in response to the notice of the detection result. 

[0032] In claim 4, in the period when the cut-off frequency of a high-pass filter is switched to 
the quantity side, a gain calculation machine and a gain control section perform at least one of 
whether change width of face of the gain per updating is enlarged, or the period of updating is 
shortened, and realize AGC control more nearly high-speed than the time of the usual actuation 
at the AGC circuit of this invention according to claim 5. Since the danger of DC offset is 
reduced, gain of a negative feedback loop formation is made high, and the flattery to a receiving 
environment is accelerated. 

[0033] In claim 4 or claim 5, after a filter control section switches the cut-off frequency of a 
high-pass filter to a quantity side, it returns to a low side again, and it faces that a power test 
section measures the average received power in a predetermined period, and, as for the AGC 
circuit of this invention according to claim 6, the cut-off frequency of a high-pass filter within a 
predetermined period does not measure received power about the section switched to the 
quantity side. Since the actual measurement of the power in the period which increases DC 
offset is unreliable, it is not considering as the foundation of AGC control of this, and prevents 
the dependability fall of control. 

[0034] When the AGC circuit of this invention according to claim 7 judged whether possibility 
that DC offset of the signal which passed the high-pass filter will increase was in a high 
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condition based on the operating state of the direct conversion receiver itself based on the 
information included in the signal after recovery processing, and prepared the judgment section 
which notifies the judgment result to a filter control section and the notice from the judgment 
section was received, the filter control section switched the cut-off frequency of a high-pass 
filter to the quantity side. According to this configuration, a gain variation detecting element 
according to claim 4 becomes unnecessary. 

[0035] In the AGC circuit of claim 8 and this invention according to claim 9, the same control as 
invention indicated by claim 5 and claim 6 is performed in claim 7. 

[0036] This invention according to claim 10 is the CDMA receiver which carried the AGC circuit 
according to claim 3 to 9, and the actuation which this CDMA receiver does not have a problem 
of the fall of recovery precision or the destabilization of AGC control which have the outstanding 
property of small [ which a direct conversion receiver has ], a light weight, and a low power, and 
originate in DC offset, and was stabilized is secured. 

[0037] Moreover, invention indicated by claim 1 1 - claim 15 It is a thing about a baseband 
adjustable gain amplifying circuit. Claim 1 1 The configuration and claim 12 which detect the 
amount of gain fluctuation and switch the cut-off frequency of a high-pass filter The 
configuration and claim 13 which switch the cut-off frequency of a high-pass filter based on an 
AGC mode signal and a timing control signal In response to digital control data, the configuration 
and claim 14 which switch the cut-off frequency of a high-pass filter The configuration which 
switches the cut-off frequency of a high-pass filter using a PLL synthesizer, and claim 15 have 
indicated the configuration which switches the cut-off frequency of a high-pass filter on the 
basis of the timing of power-source ON, respectively. 

[0038] Thus, the main point of this invention is making the time constant of a high-pass filter 
small, preventing accumulation of in one direction flowed fluctuation, and reducing DC offset, 
when it becomes the situation that originate in AGC control and DC offset increases. 
[0039] As an approach of detecting it being in the situation that DC offset increases here, it 
divides roughly and the following three approaches can be considered. 

[0040] The 1st approach is the approach of judging to be those with the danger that DC offset 
will increase when the threshold which detected the gain variation of gain control and was set up 
beforehand is exceeded. The 2nd approach It is the approach of specifying the timing which 
detects a power up, the time of starting of intermittent reception, etc. based on an internal 
control signal by the user, and DC fluctuation tends to produce. The 3rd approach In the time of 
comp rest mode etc., it is the approach of specifying the timing which receives the information 
on moving between eels etc. and DC fluctuation produces by this from the information 
information included in an input signal. 

[0041] In this invention, the situation that we are anxious about increase of DC offset resulting 
from a gain switch of the variable gain amplifier by AGC control is detected by one of above- 
mentioned approaches, only only few periods change the time constant of a high-pass filter, and 
accumulation of an in one direction flowed error is prevented beforehand. 

[0042] Hereafter, the gestalt of operation of this invention is concretely explained with reference 
to a drawing. 

[0043] (Gestalt 1 of operation) The description of the gestalt of this operation is detecting the 
gain variation of a variable gain amplifier and switching the time constant of a high-pass filter. 
[0044] Before explaining the configuration and actuation of the direct conversion receiver of this 
invention, a reason with a switch of the cut off frequency of a high-pass filter effective in 
reduction of DC offset in a direct conversion receiver is first explained using drawing 2 - drawing 
10 . 

[0045] Drawing 2 shows the gain characteristics of the variable gain amplifier at the time of 
changing the gain of an adjustable gain amplifying circuit using an analog-control electrical 
potential difference, and drawing 3 shows the gain characteristics of the variable gain amplifier at 
the time of carrying out control by the digital control signal (serial data). 
[0046] Invention concerning the gestalt of this operation is realizable in the adjustable gain 
amplifying circuit in which gain has the property of changing to a linear, as shown in drawing 2 or 
drawing 3 . 
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[0047] Drawing 4 shows the cut off frequency of a high-pass filter, and the relation of the 
recovery precision (error characteristics) of an input signal, and drawing 5 shows the 
convergence property of a differential wave over the cut off frequency of a high-pass filter. In 
drawing 5 , the cut off frequency is high at the order of properties S1 f S2, and S3. 
[0048] If a cut off frequency becomes high so that drawing 4 may show, recovery precision will 
fall because the amplitude and phase change of a modulating-signal component become large. 
[0049] Moreover, when the cut off frequency of a high-pass filter was made high and a 
differential wave occurs with the transient characteristic of a high-pass filter so that drawing 5 
may show, the time amount which convergence of the voltage level of the differential wave takes 
becomes short. 

[0050] That is, although convergence of a differential wave will be rash if the cut off frequency 
of a high-pass filter is increased, recovery precision deteriorates in one side. Therefore, in case 
the cut off frequency of a high-pass filter must be lowered in case priority is given to a receiving 
property, and priority is given to convergence of DC fluctuation to this, the cut off frequency of 
a high-pass filter must be made high. 

[0051] Drawing 6 is drawing showing the correspondence relation of the amount of fluctuation of 
the gain set as a variable gain amplifier, and the amount of DC offset to generate. 
[0052] In a baseband adjustable gain amplifying circuit, there is an inclination which the amount 
of DC fluctuation increases in proportion to gain variation so that drawing 6 may show. It is only 
a fixed period's until DC fluctuation is stabilized making high the cut off frequency of a high-pass 
filter (when it being in AGC mode 1), and making a cut off frequency low, when other (at the time 
of the AGC mode 2) only when change of the gain set as an adjustable gain amplifying circuit 
from this is large, and it is guessed that the optimal control doubled with the situation is 
attained. 

[0053] On the other hand, the BER (Bit Error Rate) property of the recovery signal by DC offset 
value near a sensibility point is shown in drawing 7 , and received electric field show the change 
of the mean power measured value corresponding to DC offset value in a fixed condition to 
drawing 8 . 

[0054] Drawing 7 shows that the BER property of a recovery signal deteriorates as DC offset 
value increases, and it turns out that a value with a high measurement power value comes to be 
shown as DC offset value increases from drawing 8 . 

[0055] That is, when a certain value has little effect, the greatest offset value of the range with 
little this effect is defined as an allowed value (threshold) and DC offset exceeds this, DC offset 
makes high the cut off frequency of a high-pass filter, and, less than [ it ], can say it that it is 
best to make low the cut off frequency of a high-pass filter. 

[0056] Like before, drawing 10 shows signs that DC offset accumulates, when a gain switch of a 
variable gain amplifier is frequently performed at a short interval, with the cut off frequency of a 
high-pass filter fixed, and drawing 9 shows the situation of the fluctuation of DC offset at the 
time of switching the cut off frequency of a high-pass filter suitably using this invention. 
[0057] Before fully being completed by the voltage variation of a differential wave generated 
corresponding to one gain switch so that drawing 10 may show, when the following differential 
wave is outputted, the in one direction flowed shift accumulates one after another, and 
consequent very big DC offset will occur. 

[0058] The time of changing the gain of a variable gain amplifier to a power up etc. sharply at a 
high speed has the high danger that such big DC offset will occur. 

[0059] For example, when carrying out gain of a variable gain amplifier to the ability to be made 
to change to ten steps temporarily and changing that whose present gain was level 1 to level 10, 
since ten steps of level cannot be changed at once, it is necessary to change level to a high 
speed gradually for every level. 

[0060] At this time, with one switch of gain, as a differential wave is outputted one after another 
and it is shown in drawing 10 , an in one direction flowed shift accumulates and it becomes big 
DC offset as total from a high-pass filter. 

[0061] On the other hand, if the time constant of a high-pass filter is made small as shown in 
drawing 9 , a differential wave will be radicalized and a voltage level will be converged quickly. 
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That is, the lap of each differential wave will be lost and the situation where an in one direction 
flowed shift accumulates will be prevented certainly by this. 

[0062] Therefore, even if DC fluctuation by the transient response occurs to the high timing of 
the danger that DC offset will increase like this invention, by making high momentarily the cut off 
frequency of a high-pass filter, and making a time constant small, accumulation of DC fluctuation 
is prevented by making it converge promptly, and it becomes possible to always hold down the 
amount of DC fluctuation to satisfactory level. 

[0063] The stable circuit actuation is secured preventing increase of DC offset certainly by 
controlling finely the timing of each part which constitutes an AGC loop formation of operation, 
taking into consideration change of such a cut off frequency, while changing the cut off 
frequency of a high-pass filter dynamically with the gestalt of this operation based on the above 
consideration. 

[0064] As shown in drawing 1 , the receiver of the direct conversion method of the gestalt of 
this operation An antenna 25, the band pass filter (RX-BPF) 26 for reception, the low noise 
amplifier (LNA) 1, rectangular mixer 2a, 2b, A local oscillator (local) 3, a phase shifter 4, the 
baseband adjustable gain amplifying circuit 6, the direct-current cut capacitors C1 and C2, A/D 
converters 13a and 13b, It has a decoder 17, the judgment section 18, the received-power test 
section 16, the timing control section 20, the gain calculation section 22, and the gain control 
section 23. 

[0065] Moreover, the baseband adjustable gain amplifying circuit 6 has the gain adjustable 
amplifier 7a, 7b, 7c, 7d, 7e, and 7f, low pass filters (LPF) 8a and 8b, the cut-off-frequency 
change high-pass filters (HPF) 12a, 12b, 12c, and 12d, the all pass filters (APF) 14a and 14b, the 
gain variation detecting element 9, and the filter control section 1 1. 
[0066] Subsequently, actuation of a direct conversion receiver is explained. 

[0067] The signal received with the antenna 25 is inputted into LNA1 by it after the unnecessary 
signal component outside a receiving band (the noise by the transmitter is included) is removed 
by RX-BPF26. After LNA1 amplifies the modulated input signal (f0**deltaf), it is outputted to 
two rectangular mixer 2a and 2bs. 

[0068] A local oscillator 3 oscillates the signal of the same frequency as the output frequency of 
LNA1 (fO), and outputs it to a phase shifter 4. A phase shifter 4 remains a phase as it is to 
rectangular mixer 2a in the signal outputted from the local oscillator 3, and advances and outputs 
a phase to rectangular mixer 2b about 90 degrees. Rectangular mixer 2a and 2b carry out the 
multiplication of the output (fO**deltaf) from LNA1, and the output (fO) from a phase shifter 4, 
and output the generated baseband signaling (deltaf) to the baseband adjustable gain amplifying 
circuit 6. 

[0069] An unnecessary predetermined frequency component is removed by LPF 8a and 8b, 
HPF12a, 12b, 12c, 1 2d, and APF 14a and 14b, and the signal inputted into the baseband 
adjustable gain amplifying circuit 6 is amplified according to predetermined gain in variable gain 
amplifiers 7a, 7b, 7c, 7d, 7e, and 7f. 

[0070] Here, HPF 12a, 12b, 12c, and 12d removes the frequency component below the cut off 
frequency concerned of baseband signaling according to the cut off frequency set up beforehand 
by the filter control section 1 1. 

[0071] Moreover, variable gain amplifiers [ 7a 7b, 7c, and 7d ] gain is dynamically adjusted by the 
gain control section 23. 

[0072] A/D conversion is performed in A/D converters 13a and 13b, and the output signal of the 
baseband adjustable gain amplifying circuit 6 is decoded in a decoder 17, after a phase goes via 
the direct-current cut capacitors C1 and C2 for every I component different 90 degrees and Q 
component (the back diffusion of electrons is included). Each output of A/D converters 13a and 
13b is outputted also to the received-power test section 16. 

[0073] In the received-power test section 16, it converts into a power value after adding the 
square value of the amplitude of I component of an input signal, and Q component. In the 
equipment which receives the input signal from which a peak factor differs like a W-CDMA 
method, since receiving level changes with receiving timing (decided systematically), it is 
necessary to carry out the power value conversion of the power measured value by equalizing in 
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a certain fixed section. This measurement section is determined by the receive mode signal 
outputted from the judgment section 18. About this point, it mentions later. 
[0074] The signal VD which the various information that an input signal is contained is supplied, 
and notifies powering on, and the timing control signal VX at the time of intermittent reception 
are also supplied to the judgment section 18. 

[0075] It gives the AGC mode signal 19 to the received-power test section 16, the gain 
calculation section 22, and the gain control section 23 while this judgment section 18 judges a 
current receive state from the various information included in an input signal, or judges the 
operating state of a current direct conversion receiver with the notice signal VD of powering on, 
and the timing control signal VX at the time of intermittent reception and notifies that judgment 
result to the timing control section 20. 

[0076] In addition, the timing control section 20 gives each of the received-power test section 
16, the gain calculation section 22, the gain control section 23, and the circuit power control 
section 24 in the baseband adjustable gain amplifying circuit 6 control signals 21a-21d, and 
controls the timing of each part in generalization. The circuit power control section 24 makes the 
power source of the baseband adjustable gain amplifying circuit 6 turn on / turn off 
intermittently, and realizes the so-called intermittent reception (awaiting receive mode). 
[0077] As AGC mode in the gestalt of this operation here There are fast mode (mode 1) and a 
slow mode (mode 2). Fast mode (mode 1) For example, it is the mode adopted when it is adapted 
for a receiving environment and variable gain amplifiers [ 7a 7b, 7c, 7d, 7e, and 7f ] gain is made 
to follow a high speed in the time of different frequency measurement starting etc. before 
synchronous establishment at the time of intermittent reception starting just behind powering 
on. 

[0078] On the other hand, the gain control of an adjustable gain amplifying circuit converges a 
slow mode (mode 2), it is the mode adopted when stable data reception is performed, and in this 
mode, the updating frequency of the gain of an adjustable gain amplifying circuit is lessened, and 
1 time of the amount of updating is made small, and the level of the harmonic content 
accompanying a gain switch is controlled so that increase of DC offset may not be caused. 
[0079] Each timing of the received-power test section 16, the gain calculation section 22, and 
the gain control section 23 of operation is determined based on the AGC mode signal outputted 
from the judgment section 18, and the timing control signals 21a-21c outputted from the timing 
control section 20. 

[0080] Moreover, the timing of the circuit power control section 24 of operation is controlled by 
21 d of timing control signals outputted from the timing control section 20. 

[0081] The gain control section 23 sets the gain which the gain calculation section 22 computed 
as variable gain amplifiers [ 7a, 7b, 7c, 7d, 7e, and 7f ] each. 

[0082] A gain variation detecting element notifies this to the filter control section 1 1, when the 
amount of gain fluctuation of a variable gain amplifier (difference of the last set point and this 
set point amount) exceeds a predetermined threshold. 

[0083] If the notice from the gain variation detecting element 9 is received, the filter control 
section 11 changes highly a high-pass filters [ 12a, 12b, 12c, and 12d ] cut off frequency, makes 
a time constant small, will complete DC fluctuation promptly and will make a cut off frequency 
low again after fixed time amount progress. Such a switch of the cut off frequency of a high- 
pass filter is performed at the time of the AGC mode 1. That is, the AGC mode 1 is the mode of 
the cut off frequency of a high-pass filter by which it is switched and accompanied. 
[0084] On the other hand, at the time of the above-mentioned AGC mode 2, the filter control 
section 1 1 maintains the cut off frequency of a high-pass filter, while it has been low (with the 
usual cut off frequency). 

[0085] It can prevent certainly that originate in AGC control and big DC offset occurs by the 
above actuation in the direct conversion receiver which carries an AGC circuit. 
[0086] However, in an AGC circuit, it is required for each part which is the component of a 
negative-feedback-control loop formation to operate cooperatively corresponding to AGC mode. 
Therefore, it is important to optimize the timing of each part of operation in consideration of a 
switch of the time constant of a high-pass filter. 
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[0087] From such a viewpoint, the timing of power measurement actuation is suitably changed by 
the received-power test section 16 with the gestalt of this operation corresponding to AGC 
mode. 

[0088] Drawing 1 1 (a) is drawing showing the example of timing of the mean power measurement 
in the AGC mode 1 (mode accompanied by a switch of a high-pass filter), and drawing 1 1 (b) is 
drawing showing the example of timing of the mean power measurement in the AGC mode 2. 
[0089] Suppose that mean power measurement periods are t1-t3 in drawing 1 1 (a) (this period), 
for example, in the early period (t1~t2) corresponding to 1 slot period Since the danger that DC 
offset will increase by the transient response of a high-pass filter is high (therefore, a switch of 
the time constant of a high-pass filter is performed in this period) and possibility that power 
measurement will not be performed correctly is high, measurement after it is performed except 
for power measurement of that section. 

[0090] On the other hand, in the AGC mode 2 (mode corresponding to the condition that it is 
completed by AGC and stable reception is performed), as shown in drawing 1 1 (b), in order to 
raise the accuracy of measurement, the large measurement section is taken (periods t1-t3). 
Moreover it becomes possible not to be concerned with actuation of a high-pass filter, but to 
perform power measurement correctly by this, actuation of the gain calculation section 22 is also 
appropriately controlled corresponding to AGC mode. That is, based on control signal 21b from 
the AGC mode signal 19 from the judgment section 18, and the timing control section 20, the 
gain calculation approach and the data forwarding timing to the gain control section 23 are 
determined like the received-power test section 16. 

[0091] Drawing 12 (a) shows the gain variation per updating at the time of the AGC mode 1, and 
an example of an updating period, and drawing 12 (b) shows the gain variation per updating at the 
time of the AGC mode 2, and an example of an updating period. 

[0092] Like drawing 12 (a), since it is expected that the amount of gain fluctuation (it is a 
difference with a value this time value of the gain set as a variable gain amplifier and last time) 
becomes large, it is large in 1 time of gain variation at the time of the AGC mode 1, it is carrying 
out renewal timing of gain early, and is promptly completed as the amplitude of the optimal input 
signal on the assumption that a switch of the cut off frequency of a high-pass filter. 
[0093] In drawing 12 (a), f1-f3 are gain values computed in the gain calculation section 22, and 
the level of each gain value is changing gradually. It is the gain value f 1 that the variation per 
updating is max, and at this time, it is changing from level L0 to level LI, and serves as the 
maximum variation (the greatest change width of face of gain) LMS 1 by which this is permitted. 
Moreover, it is carried out at spacing (time of day t1~t3) also with the short updating period of 
gain. 

[0094] As shown in drawing 12 (b) on the other hand, since it is expected that the amount of 
gain fluctuation is not so large at the time of the AGC mode 2, it is small in the gain variation per 
time, and the control control doubled with the property of a high-pass filter by carrying out 
renewal timing of gain slowly is appropriate. Especially at the time of the AGC mode 2, since data 
reception is performed, it is setting up so that it may become gain fluctuation of extent which 
does not generate DC offset beyond an allowed value, and stable reception is attained. 
[0095] That is, in drawing 12 (b), the permission maximum width of the gain variation per updating 
is controlled by LMS2. Moreover, the update interval of gain is also lengthened (time of day t4- 
t8), and it considers so that actuation stabilized without generating big DC offset can be 
performed. 

[0096] In addition, as for the updating timing of gain modification, it is desirable to determine 
accommodative from balance with the envelope (envelope) of the phasing frequency in a real 
busy condition and a modulating signal. 

[0097] In addition, the output from the gain calculation section 22 may output a gain calculation 
value as serial data as it is, in the case of the variable gain amplifier of the type which performs 
gain control using direct current voltage, the calculation data value of the gain calculation 
section 22 is changed into analog voltage with a D/A converter, and it supplies it to a variable 
gain amplifier. Control by serial data is later explained concretely using drawing 18 - drawing 20 . 
[0098] Timing of operation is determined similarly based on control signal 21c from the AGC 
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mode signal and the timing control section 20 from the judgment section 18 in the gain control 
section 23. 

[0099] Renewal of the gain which synchronized with the calculation period (output period) of the 
gain value in the gain calculation section 22 is [ after receiving the calculation value from the 
gain calculation section 22 ] realizable with outputting the gain control signal S to the baseband 
adjustable amplifier 6 from the gain control section 23 promptly. 

[0100] Drawing 13 (a) is the timing chart showing an example of the timing of each part which 
constitutes an AGC control loop of operation in the AGC mode 1, and drawing 13 (b) is the 
timing chart showing an example of the timing of each part which constitutes an AGC control 
loop of operation in the AGC mode 2. 

[0101] As shown in drawing 13 (a), at the time of the AGC mode 1, in time of day t1-t2, gain 
control of the variable gain amplifiers 7a-7f by the gain control section 23 is performed, and gain 
change (it is difference with a value a value and last time this time) is measured for the gain 
variation detecting element 9 in time of day t2~t3. 

[0102] When the detected gain variation is over the threshold, in the period of time of day t3~t4, 
a high-pass filters [ 12a-12d ] cut off frequency (fc) is switched to a high frequency by the filter 
control section 1 1, and the cut off frequency of a high-pass filter returns to the original low 
frequency at the time of day t4 when possibility that big DC offset would occur became low. 
[0103] The period of time of day t3-t4 stops measurement of received power, and the received- 
power test section 16 starts measurement of received mean power from time of day t4. 
Measurement of received power is performed till time of day t5, and the gain value which should 
be set as a variable gain amplifier is computed by the gain calculation section 22 in time of day 
t5-t6 based on the surveyed received power. And same control is performed after time of day 
t6. 

[0104] In the case of the AGC mode 2, as shown in drawing 13 (b), gain control is performed in 
time of day t1-t2, gain change is detected in time of day t2~t3, power measurement is performed 
in time of day t3~t6, and a gain value is computed in time of day t8-t9. Henceforth, the same 
control is made. 

[0105] The main procedures of AGC control action (a switch in AGC mode and switch actuation 
of the cut off frequency of a high-pass filter are included) are shown in drawing 14 . The direct 
conversion receiver is premised on performing intermittent reception (voice in which the call 
from a base station is checked intermittently and the other period turns off the power source of 
a circuit reception [ like ]) for power consumption reduction in the flow of drawing 14 . 
[0106] First, if a power source is switched on, or it becomes the starting timing of intermittent 
reception and a receive section turns on (step 100), the judgment section 18 will judge whether 
it is immediately after powering on, it is at the intermittent reception starting time, or it is at the 
different frequency measurement starting time by comp rest mode (step 101). 
[0107] Here, immediately after powering on, in being at the intermittent reception starting or 
different frequency measurement starting time by comp rest mode, since possibility that DC 
offset will increase with a gain switch is high, it is not completed by the gain of a variable gain 
amplifier, but it shifts to the AGC mode 1 (step 102), and in being other, it shifts to the receive 
mode 2 (step 109). 

[0108] In the AGC mode 1, after clearing to zero the parameter n for recording the count which 

turned the loop formation (step 103), power measurement (when required, it is concurrent with 

this and is a switch of the cut off frequency of a high-pass filter by control of the gain variation 

detecting element 9 and the filter control section 1 1) is performed (step 104). 

[0109] And when gain calculation (step 105) and gain control (step 106) are performed and the 

loop formation is not turning 10 times, until just before it continues AGC control (step 107,108) 

and a receive section is un-operating, (step 116) and the same control are repeated. 

[01 10] On the other hand, power measurement is performed at the time of the AGC mode 2 

(step 110), and it performs gain calculation (step 111), gain control (step 112), and a data judging 

(step 113). 

[0111] And since it is necessary to redo a gain setup of a variable gain amplifier from the 
beginning, return will be repeated in the AGC mode 2, and if it detects step-out [ m times of ] at 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran.web^cgLejje 



2006/08/22 



* JP,2003-224488,A [DETAILED DESCRIPTION] 



10/13 ^— v 



step 114, if it becomes, until just before [ when a receive section is un~operating ] step-out is 
not detected, on the other hand, (step 115) and the same control will be repeated. 
[01 12] thus, in the direct conversion receiver (receiver of a W-CDMA method with built-in AGC) 
of the gestalt of this operation While the cure of shortening the time constant of a high-pass 
filter and absorbing a transient response at a high speed to the trouble that DC offset increases 
with a gain switch of the variable gain amplifier by AGC control is taken automatically The mode 
accompanied by a switch of the cut off frequency (cut-off frequency) of such a high-pass filter 
(AGC mode 1), By dividing into the mode at the time of the stable actuation (AGC mode 2), and 
controlling actuation of each part which constitutes an AGC control loop the optimal, there is 
also no fear of destabilizing AGC and a very good negative feedback control is realized. 
[01 13] The configuration of a modification is shown in drawing 15 . Although the configuration of 
the direct conversion receiver of drawing 15 is almost the same as the configuration of drawing 
1 , the configurations for making the power source of the baseband adjustable gain amplifying 
circuit 6 turn on / turn off differ. 

[01 14] In the case of drawing 1 , the circuit power control section 24 built in the baseband 
adjustable gain amplifying circuit 6 is based on 21 d of timing control signals from the timing 
control section 20, and turns on / turns off the circuit power source. 

[01 15] On the other hand, he forms the power control section 50 for adjustable amplifier outside, 
and is trying to control supply of supply voltage from here in drawing 15 . The circuit (power- 
source input section) 51 for inputting the supply voltage supplied from the outside is established 
in the baseband adjustable gain amplifying circuit 6 of drawing 15 . 

[01 16] (Gestalt 2 of operation) Drawing 16 is the block diagram showing the configuration of the 
direct conversion receiver (receiver of a W-CDMA method with built-in AGC) concerning the 
gestalt 2 of operation of this invention. 

[01 1 7] It supposes the main configurations of the receiver concerning the gestalt of this 
operation that switch control of the time constant of a high-pass filter is perform based on 
timing control signal 21 e from the AGC mode signal 19 output from the judgment section 18 , 
and the timing control section 20 in the case of the gestalt of this operation although it is almost 
the same as the gestalt 1 ( drawing 1 ) of implementation shown above , and the description is in 
the point of having remove the gain variation detecting element 9 of drawing 1 . 
[01 18] As mentioned above, it is a time of not being completed at all by AGC, but it turning a 
loop formation to a high speed, and making a propagation environment carry out high-speed 
flattery of the gain of a variable gain amplifier like [just behind powering on ] that a switch of the 
cut off frequency of a high-pass filter is needed. 

[01 19] Actuation of each part of the AGC loop formation in such a case is controlled by the 
judgment section 18 and the timing control section 20 in generalization. Therefore, it is possible 
to also control the switch timing of a high-pass filter by control signal 21 e outputted from the 
AGC mode signal 19 and the timing control section 20 which are outputted from the judgment 
section 18. 

[0120] From such a viewpoint, control signal 21 e outputted from the AGC mode signal 19 and 
the timing control section 20 which are outputted to the filter control section 1 1 from the 
judgment section 18 is given by drawing 16 . 

[0121] The gain variation detecting element 9 prepared in drawing 1 becomes unnecessary by 
this, and simplification of a circuit can be attained. 

[0122] However, to adopt the configuration of drawing 16 , it is necessary to arrange the delay in 

the signal line which transmits the AGC mode signal 19 outputted from the judgment section 18 

to the filter control section 1 1, and the delay in the signal line which transmits control signal 21 e 

outputted from the timing control section 20 with a sufficient precision. 

[0123] Drawing 17 is the block diagram showing the configuration of a modification. 

[0124] Although the configuration of the direct conversion receiver of drawing 1 7 is almost the 

same as the configuration of drawing 16 , the configurations for making the power source of the 

baseband adjustable gain amplifying circuit 6 turn on / turn off differ. 

[0125] In the case of drawing 16 , the circuit power control section 24 built in the baseband 
adjustable gain amplifying circuit 6 is based on 21d of timing control signals from the timing 
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control section 20, and turns on / turns off the circuit power source. 

[0126] On the other hand, he forms the power control section 50 for adjustable amplifier outside, 
and is trying to control supply of supply voltage from here in drawing 17 . The circuit (power- 
source input section) 51 for inputting the supply voltage supplied from the outside is established 
in the baseband adjustable gain amplifying circuit 6 of drawing 1 7 . 

[0127] (Gestalt 3 of operation) Various things can be considered as the implementation approach 
in the case of switching the cut off frequency of the high-pass filter which is the description of 
this invention in an actual circuit. The gestalt of this operation explains the variation of the 
configuration for the cut-off-frequency switch which is not indicated with the gestalt of above- 
mentioned operation. 

[0128] The direct conversion receiver of drawing 1 8 shows the example which performs gain 
control of a variable gain amplifier not with an analog-control signal but with digital data (serial 
data). 

[0129] A gain control signal (serial data) is outputted from the gain control section 23. This serial 
data has width of face of 16 bits, 10 bits of them are used as gain data, and the remaining 6 bits 
enable it to use them for various control freely. 

[0130] And in making the cut off frequency of a high-pass filter switch, it sets control data to 
"1", and conversely, when control data is "0", a switch of a cut off frequency will not be 
performed. 

[0131] Thus, when digital data performs a gain adjustment, it is easy to transmit the data in 
which the existence of a switch of the cut off frequency of a high-pass filter is shown. 
[0132] However, in the baseband adjustable gain amplifying circuit 6, it is necessary to form a 
D/A converter as an interface. In the case of the gain adjustment by the analog-control signal, 
moreover, by the switch in the AGO mode 1 from the AGC mode 2 Although the cut off 
frequency of a high-pass filter can be raised and actuation of returning a cut off frequency can 
be made to perform automatically again by the switch in the AGC mode 1 from the AGC mode 2 
Once raising the cut off frequency of a high-pass filter in the case of the gain adjustment by 
digital data, in order to return it, digital data is inputted and directed or it is necessary to 
perform time control by the timer again. 

[0133] While forming D/A converter 501 in the baseband adjustable gain amplifying circuit 6, 
after forming a timer 502 and switching the cut off frequency of a high-pass filter, he enables it 
to detect that predetermined time passed, and is trying for the filter control section 1 1 to return 
a cut off frequency to the timing of the predetermined time progress at drawing 18 . 
[0134] He is trying for the filter control section 1 1 to switch the cut off frequency of a high-pass 
filter in drawing 19 at slight height by making ON of the power source of the baseband adjustable 
gain amplifying circuit 6 into a trigger in the case of the gain adjustment by the analog-control 
signal. 

[0135] That is, it can be grasped by carrying out watching of the actuation of the part which 
controls a circuit power source as above-mentioned that there is a condition immediately after 
powering on and the circuit power-source ON at the time of intermittent reception, and it is in 
such a condition as one in the condition that increase of DC offset poses a problem. 
[0136] So, at drawing 19 , the filter control section 1 1 switches the cut off frequency of a high- 
pass filter more highly to the timing to which supply voltage is supplied from the power-source 
input section 51. Then, progress of predetermined time is checked with a timer 502, and a cut off 
frequency is returned to the timing after predetermined time progress. 

[0137] Since it is not necessary to carry out watching of the amount of gain fluctuation like 
drawing 1 and the time constant of a high-pass filter can be switched only paying attention to 
ON of a power source in the configuration of drawing 19 , circuitry can be simplified. 
[0138] Moreover, at drawing 20 , a switch of the cut off frequency of a high-pass filter is 
directed by controlling the frequency of the output signal of this PLL circuit from the exterior on 
the assumption that the baseband adjustable gain amplifying circuit 6 builds in the PLL circuit 
(frequency synthesizer using PLL). 

[0139] A PLL frequency synthesizer (PLL circuit) is a circuit which takes out the oscillation 
output of a desired frequency by inserting a variable divider in the loop formation of PLL, and 
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changing the division ratio set as this counting-down circuit. 

[0140] In drawing 20 , the baseband adjustable gain amplifying circuit 6 is equipped with such a 
PLL circuit 703. And serial control data is outputted from the synthesizer control section 701, 
and serial interface 702 decodes this serial control data, and it is made to give the filter control 
section 1 1 as a control signal which changes a change and cut off frequency of the oscillation 
frequency of the PLL circuit 703 (since big electric-field level variation is expected, a cut off 
frequency is changed to coincidence by the change of an oscillation frequency, i.e., a different 
cycle check). 

[0141] Thus, the cut off frequency of a high-pass filter can be efficiently switched by using the 
existing circuit with which the baseband adjustable gain amplifying circuit 6 is equipped. In 
addition, control which returns a cut off frequency is performed as well as the case of drawing 
1 8 and drawing 19 using a timer 502. 

[0142] As explained above, in the AGC circuit in the direct conversion receiver of this invention, 
and the CDMA receiver which carried this Securing making it carry out to stability at high speed 
[ fit AGC actuation indispensable for amplitude stabilization of an input signal to an environment, 
and ] The problem of DC offset (increase of DC shift by the accumulation of a transient 
response wave of a high-pass filter) which originates in the AGC actuation and is generated It 
can prevent certainly using the new technique of only very short time amount making the time 
constant of a high-pass filter small, and completing a transitional oscillatory wave form quickly. 
[0143] That is, the always optimal receive state is realized by switching the cut off frequency 
(fc) of a high-pass filter, 

[0144] That is, like before, by the case (condition that the cut off frequency of a high-pass filter 
is low) where the property of a high-pass filter is being fixed, when gain change of adjustable 
gain amplifier is large, the gap from timing (sampling point) with ideal recovery timing will become 
large, recovery precision (bit error rate) will fall, and a big power measurement error will occur, 
and it will lapse into a non-receipt condition substantially according to generating of DC offset. 
[0145] On the other hand, if the cut off frequency of a high-pass filter is made high (i.e., if it 
brings close to the frequency of a modulating-signal (input signal) component), change of the 
amplitude and phase of a modulating signal (input signal) will become large, and recovery 
precision will be reduced. Since there is this problem, if the cut off frequency of a high-pass 
filter is good and setting up lowness sets it in this way, a good receive state can be realized 
under the conditions that fluctuation of DC offset does not occur. 

[0146] Therefore, by this invention, the cut off frequency of a high-pass filter is dynamically 
switched to the optimal timing to enable it to enjoy the advantage in the case of these both. 
[0147] The advantage of the both sides of the high-pass filter (condition that a cut off frequency 
is high) which is excellent in a transient characteristic, and the high-pass filter (condition that a 
cut off frequency is low) which is excellent in the static characteristic can be incorporated by 
this, and a good receive state will thereby always be realized. 

[0148] Moreover, optimal control (free switch of fast mode or a slow mode etc.) can be 
performed, without worrying about the fall of receiving precision about indispensable AGC in a 
CDMA receiver. 

[0149] It becomes possible to carry actually a direct conversion receiver with the property of it 
being compact and excelling in low-power nature by this in the receiver of a CDMA method (a 
W-CDMA method and the method based on IS95 are included), and, thereby, miniaturization of a 
receiver and low-powerHzation are realized. 
[0150] 

[Effect of the Invention] As explained above, it originates in AGC actuation, and in the period 
which may increase exceeding an allowed value, direct-current part offset of the internal 
circuitry of a direct conversion receiver switches dynamically the cut off frequency (time 
constant) of a high-pass filter, and controls it by this invention, and accumulation (addition) of an 
in one direction flowed shift is prevented. It becomes possible to feel easy about the 
communication equipment (receiver of a W-CDMA method etc.) which contains an AGC circuit, 
and to carry a direct conversion receiver by this. 

[0151] Moreover, the AGC circuit in the direct conversion receiver of this invention Since cure 
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circuit (that is, circuit which detects duration of risk and switches time constant of high-pass 
filter) ** to the problem that originate in the AGC actuation itself and DC offset increases is 
built in, If the gain of an AGC loop formation is raised to a receive state like the conventional 
example in order to carry out high-speed flattery, self-conflict that the situation of delaying 
convergence of AGC occurs on the contrary cannot arise, therefore an environment can be 
followed, and AGC control can be performed free. 

[0152] Moreover, although the AGC circuit needs to operate to stability, each part which 
constitutes a negative-feedback-control loop formation taking a synchronization cooperatively 
mutually, by the AGC circuit of this invention, it forms two or more AGC modes in consideration 
of the existence of a switch of the cut off frequency of a high-pass filter, and it considers them 
for every mode so that each part may carry out optimal actuation. Namely, since not high-pass 
filter ******** in a variable gain amplifier but a test section, the calculation sections, gain 
control sections, and all the power control sections in adjustable amplifier are controlled 
appropriately respectively, no matter an AGC circuit may be in what condition, always operating 
to stability is secured. 

[0153] It becomes possible to actually use the direct conversion receiver which was hard to put 
in practical use although there was a problem of DC offset therefore as a CDMA receiver, having 
the property which was excellent by using this invention. This becomes possible to attain the 
further miniaturization and the further low-power-izing (reinforcement of a cell) of a CDMA 
receiver. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the direct conversion receiver 
(CDMA receiver which contained the AGC circuit) concerning the gestalt 1 of operation of this 
invention 

[Drawing 2] Drawing showing the relation between the control value (analog-control electrical 
potential difference) in the variable gain amplifier in a baseband adjustable gain amplifying circuit, 
and the gain set up 

[Drawing 3] Drawing showing the relation between the control value (setting data) in the variable 
gain amplifier in a baseband adjustable gain amplifying circuit, and the gain set up 
[Drawing 4] Drawing showing the relation of the cut off frequency of a high-pass filter and 
recovery precision (error property) in the direct conversion receiver of drawing 1 
[Drawing 5] The wave form chart showing signs that it is completed by the transient response 
wave at the time of changing the cut off frequency of a high-pass filter to a three-stage 
[Drawing 6] Drawing having shown signs that DC offset increased in proportion to fluctuation 
(level variation) of the gain by AGC control in the direct conversion receiver of drawing 1 when 
the gain set as a variable gain amplifier changes 

[Drawing 7] Drawing showing the relation between the amount of DC offset, and the bit error 
rate (BER) of a recovery signal 

[Drawing 8] Drawing showing the relation between the amount of DC offset, and mean power 
measured value 

[Drawing 91 Drawing having shown signs that the lap of transient response waves did not 
produce it when the cut off frequency of a high-pass filter is switched to a quantity side rather 
than usual 

[Drawing 101 Drawing in which the lap of transient response waves having arisen and having 
shown big signs that DC offset generating was carried out when the cut off frequency of a high- 
pass filter was fixed as usual 

[Drawing 1 1] (a) The timing chart showing the timing which measures received mean power in 
the direct conversion receiver of timing chart (b) drawing 1 in which the timing which measures 
received mean power is shown in the direct conversion receiver of drawing 1 when the AGC 
mode 1 (high-speed flattery mode: mode accompanied by a switch of the cut-off frequency of a 
high-pass filter) is adopted when the AGC mode 2 (low-speed flattery mode: mode without a 
switch of the cut-off frequency of a high-pass filter) is adopted 

[Drawing 12] (a) In the direct conversion receiver of drawing 1 , when the AGC mode 1 (high- 
speed flattery mode: mode accompanied by a switch of the cut-off frequency of a high-pass 
filter) is adopted, it can set. In the direct conversion receiver of drawing (b) drawing 1 in which 
the gain variation per updating and the example of an updating period are shown Drawing showing 
the gain variation per updating and the example of an updating period in case the AGC mode 2 
(low-speed ****** mode: mode without a switch of the cut-off frequency of a high-pass filter) 
is adopted 

[Drawing 131 (a) The timing chart showing the timing of each part which constitutes an AGC loop 
formation in case the AGC mode 2 (low-speed flattery mode: mode without a switch of the cut- 
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off frequency of a high-pass filter) is adopted in the direct conversion receiver of timing chart 
(b) drawing 1 in which the timing of each part which constitutes an AGC loop formation in case 
the AGC mode 1 (high-speed flattery mode: mode accompanied by a switch of the cut-off 
frequency of a high-pass filter) is adopted in the direct conversion receiver of drawing 1 of 
operation is shown of operation 

[Drawing 141 The flow Fig. showing the main operations sequence of the AGC circuit (AGC 

circuit carried in the direct conversion receiver of drawing 1 ) of this invention 

[Drawing 15] The main configurations of the direct conversion receiver of drawing 1 are the 

block diagrams showing the configuration of the modification which left as it was and changed 

only the power control method of a baseband adjustable gain amplifying circuit. 

[Drawing 16] The block diagram showing the configuration of the direct conversion receiver 

(CDMA receiver which contained the AGC circuit) concerning the gestalt 2 of operation of this 

invention 

[Drawing 17] The main configurations of the direct conversion receiver of drawing 16 are the 
block diagrams showing the configuration of the modification which left as it was and changed 
only the power control method of a baseband adjustable gain amplifying circuit. 
[Drawing 18] The block diagram showing an example (circuit which performs gain control of a 
variable gain amplifier with serial data) of the circuitry of the direct conversion receiver 
concerning the gestalt 3 of operation of this invention 

[Drawing 19] The block diagram showing an example (circuit which switches the time constant of 
a high-pass filter by making power-source ON into a trigger) of the circuitry of the direct 
conversion receiver concerning the gestalt 3 of operation of this invention 

[Drawing 20] The block diagram showing an example (circuit which directs a switch of the time 
constant of a high-pass filter using a PLL synthesizer) of the circuitry of the direct conversion 
receiver concerning the gestalt 3 of operation of this invention 
[Description of Notations] 

I Low Noise Amplifier (LNA) 
2a, 2b Rectangular mixer 

3 Local Oscillator 

4 Phase Shifter 

6 Baseband Adjustable Gain Amplifying Circuit 

7a~7f Variable gain amplifier 

8a, 8b Low pass filter 

9 Gain Variation Detecting Element 

I I Filter Control Section 
12a-12d High-pass filter 
13a, 13b A/D converter 
14a, 14b All pass filter 

16 Received-Power Test Section 

17 Decoder (Back-Diffusion-of-Electrons Circuit is Included) 

19 AGC Mode Signal 

18 Judgment Section 

20 Timing Control Section 
21a-21d Timing control signal 

24 Circuit Power Control Section 
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(ftt^WfflPBl W- C DM A v-X^Ai^t-t-SSJliiS®: 

30 ^cSr/h$< U DC^bSriieS}a|3C*:$-ti:57-f/u^ 

[003 1] fS*JS4feig^^CDAGC|HlSg-Ct4, 

iKDSrSltT, 7 4J^?m®W>\ ^ s<*7 4 <D 
[0 0 3 2] ntt5KMtfO&ffiDAGCm&VIX 

40 M>mmtts im<DW.%T^ft<o<D^><Dm\M* 

Cftm&WktZ,, D C y h <Dffflm&> i iBil£ $ tb 
X\^tzib. ftii;i^-7 , ^>^il< LT, S:«iS 

[0033] ff *il 6 lz95ffi<D#%ffl<VAG CE&Mu 
If *II4 *3lt»dm*5[ 5 \Z *JV ^T, 7 ^ /U^f lj«4, 
W^77^ ^ ©JSWiffi jfi|SS:SSfiiJ{^'9J 9 glxfc^, 

50 gfamasran^f si^u ftt^wwi^co, ^/^7 



[0034] ft*Jl 7 »C|ES(^)*38W©AG CleKfl. 
M/^7-fM Lfdf-^OD C y h 

^ >^-y a >glaigMWil^ ^« 10 

\x '^^y^j^vimmm&k. swiijtc^mx. 

[0 0 3 5] m^m8^XXJ^^.9iZ^m,<D^m<D 

w*i7icj3v^ tmm5^mm 

[0036] If *if 1 0%SI8,<D*ffl}tX 8fc*>S3 ~ff 
*S9rov-ftL*^f5K<OAGC|El8&Sr^L^:CDM 20 
ASff^-CfcO. roCDMASflili 

[003 7] * fc, Sfjfcfi 1 1 ~!f*JS 1 5 IdfE*^*!, 

agc*— wf#t^-r5vy$ijffl)m#{ca<iv>T 30 
^s<x7^/u?am&mmc&®ym^ztm}L it* 

[0 0 3 8] r»j;5t^ ^gswrofl^fix AGCW 

%m<DWm&Wiit LtDCt7tyh ZimrtZ Z.tX 
[0039] * ItDC*7t y h ^^TCtS^T'*? 

[0040] fl l (D^mx >WWD?<< >2MUk 
Iti^Z&PMzMMBQizX&^xmaU DCS 50 
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[004 1] #3BBU-«i, AGCfWW^J:5Til3BflJ»im 

^<o^>m , om^z^!m-^uc^7±-y horn* 

[0042] sat. tem<Dm&mmiz.<yi,*xm5& 

[0043] @m.o>mmi) ^mmmm^m^ax 
^mmm^D^^^m^^m^^x, ^^y 

4 >v9 (onmmz® 

[0044] #mW<Dtfsf l/7ha >/<—~J 3 >%.iwm 

[0045] 02 IX T-tu ^fWWWESrfflV vCRjSBfiiJ 
y-Y^#tt^U 03(4, f^^;i*Mff (v-y 

[0046] ;*3!8s<^te{£#538§l{±. EI 2 fe-51/ ^4 

[0 04 7] 04(4, /vf/^7^^«Ay h*7ffi 

1115(4, W^^7-f^CD^;y h^-7Jl^(d*)i-5 
Wjtfffit<Dm&¥lfe*7Frf 0 05{C*3V^T, #14 S 1 , 

5 2, S 3<Djl|It^ TJy h^7«&iD5SS< /iot^ 

[0 0 4 8] 04^?>t3A»5«t5^ ^yh^JljS^: 
[0 0 4 9] Sfc, H5a»fe*33&»SJ:5^ 

jjv9(D*yh*7mmm:m><-rz>t. ^^y^ 
>v9 (Dmmm&z x <o'$i&mnm&. L/ta^-t^ 

[0 0 5 0] 0*19, '^{/<X7j/l'9<DjJy h^"7jl 

-C\ (BPma&S^fbLTVK. 4oT, SflW±*tfft 
■tZ>$&ziX'^(;<7.7j;u9<Djjy V*yfmMk&Ttf 

Wtt&WiWv^;^y 4)^9(01) y Y-^ym^k 

[ 0 0 5 1 ] 11 6 (4, ^^U#*ttIggiC|£5^r.5>7V v 
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■tmx*foz> a 

[0 0 5 2] |6^^5J;?^ ^-X^Vh'nli 

f ijt#±t*iiE]s&(cioi/ vm, y>f ^mtmzstm lt d c 

[0053] H 7 {^S^3SOD -y h 

ffilCi^ffff-^BER (Bit Error Rate) 4#ttSr^ 

[0054] i7^> nC*7±*y hm^X-ZlZfe 

9, i8i^Dct7t. 7 vm^m^\z^xm^M 

[0 0 5 5] oStK DCt7t-7hli &>5M£T1i 
y Y-*7Wm&kn< L, ^ttOT-efi, s-~fs<X7j 

>\>? (D* v v *ymmk&<&< -tzzt tfm&x$bz> t 

[0 0 5 6] ilOli, V&m>3:o\^ '^'^Vj/V 

wily v*7mmit&wfcistz.^x\ ^mmmt 

W&l'^^X, DCt7ty hri^gLTvK^Sr^ 
LT^, 119(2, ^^^V^T, ^MV^^/i^ 

o^s/ H^t-7^m^iaa:. ^m^/c^w, Dct 

[0057] El 1 0/^(bfe^"5 ± 5 (c, 1 [Hlco^ MS 

[0 0 5 8] z<D£of^ jz%t£nc*y±y 
Z>kZXhZ> 0 

[0059] mznL ^mmmmitcD^ >z 
i ommicmt^zz ttfxz ztu m&<D^ > 

±J^(C, -^(c 1 0»£> l/-</^Mt:$-y:-5 ^ t \±X 
[0 0 6 0] reoi#, l(H]C0y-f VCO-g]i9^tw#o 

*u Eli oc^f j^tc, BSHfto^yy htmmLX, 
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[0 0 6 1] rtUc^fL, 09(C7jH-J;5{', 

y^^y<mim*:>\^<-tz>t, m^mmt^mt 

[0 0 6 2] Lfa^oT, ^BJCDJ; 5 tC, DCt7t 

io /h$<-t-5~ tx\ mm-^\z&z>uc : m)fiv%&-\^x 

h'M J &)4a&3i£-&z ) z\ t xd cmhiDmi&PjJk. L, 

[oo6 3] utconmzm^^^x, ^mmmmx 
^it^m. loo, ag c/\^y°ttmctz>&%mmt 

74 *>y"*^#Mfa<®mtZ>z\t\z£K>, DC^-7 

■fe y v (nm&mmzvik. loo, LfcmssK)^^ 

20 ^*i-5„ 

[0064] Ull testis J; 9 (C, ^^JgO^flgoy 

h =! ^ 3 y^T&D^itm^ Tisy~r 2 

5, §:im^(D^<> yy<^y ^ /uy (rx-bpf) 2 

6, P-/^XT>7 (LNA) L SS^t2a, 
2 b. ^I^Sggg (o-^/W) 3, mS^4. 

> K"5JMlJt#tfi|iI[Elg§6 , WM.7J 7h = ^VlrC 1 , 
C2, A/DnWWlSa, 13b, f^-^l 

7, !pBewi8, sitm^aij^ni 6, ^^^v^m® 

§152 0, ^>Jtttigi32 2, yW»g|52 3^*-r 
30 S 0 

[0 0 6 5] £/c, -<-^y<> K"J^U#±iitiI(E]i^6 
tt, ^l«#"5J^tii|'I^7 a, 7 b, 7 c, 7d, 7e, 7 
f, u—;<yy4s\,y (LPF) 8 a, 8 b, t) y 

yM^^K>W-K.^^<y~y^^y (hpf) 12a, 
12 b, 12c, 12 d, jr—;w<yyj/isy (ap 
f) i4a, i4b, ^ymtmkiH^, y-i^y 

[0066] i^v ^-e, y-< uy h=i >s<—is 3 ^itm 

40 [006 7] ry^-T2 5 -esjf^^df^fi, rx- 

BPF261CJ;'9, gff^^O^g^ff -^^(^f 
WcJ;5y^X^tp)^*$ttrc^ LNA 1 (CA 
t) $tt^ 0 L N A 1 fi, ^KS^tLfcSjfjt -5§-( f 0± A 

D^iiiULfc^, 2ocoa:^5^ir2 a, 2 bfCfflTD 

[0 0 6 8] ^g|5|§ii§§3«, LNAlcottiTj^liSmi: 
|5l-/l&iC(75ff-§-^jgL(fO), #tB^4^t±i73-t- 

i^?*t2a (cn-(at@^c.*s-c\ ^t2b 

50 m9 0it{4tg^it^Tffi7:i-6o 8355^2 a, 2 
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bf4, LNAljJ»?><G>atfj(fO±A f) t> mm4fa 

h<Dtati ( f o) zmm u m± ut-<— mi -§-( a 

f ) £-<-*^ K^^iJ#1#i|iI[e]SS6 ^tH^-r^o 
[0069] ^-x/^ K^^#±il>S[ElSS6 tcA7l£ 
*lfdf-*§-{4, L P F 8 a , 8b, HPF12a, 12 
b, 12 c, 1 2 d, joJXFAPF 1 4 a, 1 4 b T?BFf 

£ff7a, 7 b, 7 c, 7d, 7 e, 7 f dJol^T, jjff^ 

[0070] ilt*, HPF12a, 12b, 12c, 10 
1 2 d(4, A*fMW8|Sl liaotW^^W; 

[0 0 7 1] T»lM±i^7a, 7 b, 7 c, 

[0072] -<-^<> h"im$mmMm&6<Dmt)in 

Wi yh3 VrVlfC 1 , C 2 L/cfl, A/D => 

>v<— 9 13a, 13b (Cdyv ^TA/D^fedSfrfoft, 20 

-5 0 A/D = >/H 13 a, 1 3 b <7>§-til7J{4, gffi 

m^S'j^ifP 1 6 tcfcttyjsns. 

[0073] Sftffl^S'J^ 1 6 T14, Sfcft ft ^? I fife 
-T5 0 W- CDMAM©± ^ICt 7 7 ^ ^-^1 
i/id <fc 9 S:f f ^kiWioTl ^fcfe (^xA&tyc 

[0074] 1 8 [Cf4, Sfi ff -^-O^Six-Sa^ 

<off#tfW££*U *7c, «lSA^ra*trt--5ff -^-V D 
•*\ ffil>cgfgii#k*5tt3*-f 5 >^JW»§-vxt>tt|£ 

[0 0 7 5] r<7}«eg|51 8{4, SfffW-S§-(--al£tl-5« 
^otf^^mffi^fWJ^teU fc^VMi, «S3S 
iSy\ii£nff -§-v D-*\ Ps^SftBtfw *5tt -5 * 5 > j/ffilj 
MfrrV X «t o T, ISffico^V hay^-i/gy 40 

sfSffirosMrnm^rtu *©*icete*s:^ s ^y 

f&ppg|3 2 0 HSffiarTS i AG c^e- Kft 5- l 9 
SfSm^SiJ^R 16, 2 2 J3 cttw-r 

[0076] Tfcfc, ^ $ v^ffiHtpffi 2 0 (4, stf Wi* 
«"]j£ffl$16, yV>#tUg(52 2, ^>Wm2 3 > Jo 

$J$Pffi 2 4 <7^*V?ftU^ ftJWtff # 2 1 a ~ 2 1 d 

m$ 2 4 ft, *s <> ^"^immtwrnm^ 6 (dwm& 50 
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[0077] nt; ^mmmm\cio^ ^ ag 

K£LTf4, ffl3S^-K Kl) ifKS-^-K (■=£ 
— K2) 553i*-K Kl) fi, fJJx.fi, 

mm^M^imwmwk p^gft^ici-m mm 

^U#i#!>If§7 a, 7 b, 7 c, 7d, 7e, 7f©^* 

[0 0 7 8] -ft. ffiSpe— K K2) }4, "sj^fij 
*^rt3ttrv ^B^tcggffl KT-fc 13 , r CD^t— 

[0079] sfim^aij^ci 6, y>r^mgB2 2, 
y-r vftijt^ 2 3 cd&a <DWfe?A $ ^j^sb 1 

8tf»e>ti#j£;»t5AGC^- Kft»t, 5 V^MS 
§152 0^P 5 tB*$tt5^5>^JPfa-^2 1 a~2 1 

[0080] *fc, [HlSS'l»JWlJ2 4 ro»f^-f 5 >- 

[008 1] V'f>MXHto2 3\X ^>9W2 21fi 
WmLf^V^ nra@l>fWMi»7a, 7b, 7c, 
7d, 7e, 7 f <D^tbZttiZn£j£1-Z> 0 

[0082] ^>mtmmmx T$m*mffim&D 
[0083] 7^/u?mimi nx y-o^EfUHwa 

SB9^f5C75ii^0SrS:lt-5i:, 1 2a, 

12 b, 12 c, 1 2dW*y H^-7jajfi»[S:i*S<9J«J 

<DW9&x.lX AGC*-Kl(Di:#(cm^-5 0 -f-ft 
fct>> AGC^e-Klft, '^(s<X7J/l'?<D%-y b^t 

[0 0 8 4] — ^ iizficOAGC^— K2(75ir#^(i, 

[0 0 8 5] £UiO«jm-«tf9, AGC[H]SS^Ji4H-^ 
^1-3^ <— v 5 a ^SrftHicjol ^T> AG C» 

[0 0 8 6] tzfzU AGC@Sg"C(4, 
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[oo87] #$mmmxix 

Sfi«*ajjeW 1 6 T14, AGC*-Kld5tf£?LT, « 

[0 0 8 8] El 11 (a) (4, AGCT-Kl (/MV* 

Ste«^-Y?^^J^i-|21T'fo'9, 011 (b) [4, 
AGCT- K2 Wt^jSJ^©^^ 5 ^y#ij£r 

7Fl~0TfcSo 

[oo89] 011 (a) (cfcv mmfim&m 

^ti~t3t*5iL (r©Wt 0UxJ4\ i*n 

y % -trofiffisc^pg (t i~t 2) 

T14, '^/<X7j/l'#<7X®mt&lZ£<}XDC3-7± 
[0 0 9 0]-*, AGC^e— K2 (AGC^L 

x s &fcvtz%mdmt>tix\,^mg^ttfc-tz>^— 

HO Tf4, 01 1 (b) lZ7frf£ol,c, mxffi&kmtb 
Sfcfet^ aiJ^Effl5rj£< th Wt l~t 3) „ r 

^tt^t, AGC*- KfC^LT, 3S1J0(CM$£*L 
So o^«9 N SlflM'Ml 6,i:|p]«^ t'lJ^S(518 
Ti^cDAGC-t— 93o<fcW-f 5^^M^2 

o ^ » & wsijms# 21b t^s^v yv 

£ftS 0 

[0 0 9 1] 01 2 (a) IX AGC*— KlCDtt 
i0<^Mff^fc'9(75^'i'>'Mk»*3J;t>*JEfTJSiWco 
— #I£^U 012 (b) f4, AGC*- Y'2<Dt # 

— #!l£-^LT^S 0 
[0 0 9 2] 012 (a) ©4 5fC x AG C^r — K 1 CO 

V&z-Zftmk LT, llelroy^^tAS:*^ y 

glfff^<^gt;iil30}C£-t>:S„ 
[0 0 9 3] 01 2 (a) (Cjo^T, f l~f3li, y 

>^tusi5 2 2 -ona $ tisyv Xitr-fc <o , #y-c >• 
Mcou-</M4. mm^iz.mtLxi^ l^m^hfc 
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gijt l~t 3) T?TfoftS 0 

[0094] 01 2 (b) ^^-r<t5^ AG C 

^e- h'2ff)t #(4, y-Y >'M*J^Wi^t < ftl, ^ 
CI <b ^«,$tv5/c*, 1 [E]Sfc 19 cyV >^t*£/.h 

js<* yjjv? (nwm^t^tzMm^mtm^x^ 

S„ AGCT-K2©t^(t x-*g{f;&Sff;b 

ttTv ^S r t t>fc 9 . imm&MHtzD y h £ 

£t% s^/^f^tis^So 

[0 0 9 5] -ttefrh, 01 2 (b) T'f4, llUWSif 
ttc 9 COy-T >Mfc*<0f^:ft;M#6> L M S 2 izmti £ 
JlTl^So ^V>»SifP B TO 1 bfl:< LT (B#giJ t 

4~t8) , ±#/£DC^-7ir-y h£3§££-t!-f icgc£ 
LfcSM^S-e# 5i5 tcig^; LTV ^ 0 

[0 0 9 6] y^^MooSff^^$^^(i N n 

a t<Dmx&\<^b, wzmzjfc&-f 

20 5ri:^*Lvv 

[0097] &3b\ y^>^m$p2 2^^cot±s^(4, y 
=t^u ii»fcflff%fflv y-Y >®mzn r/ay^ 

V^Tti, 01 8~02O£fflV^T, 

[0 0 9 8] yWM^2 ^IJ^Pl 8 

30 ^fbOAGC^e— Kff-^^-T 5 >7M$m2 OfrbCO 
f&MS^2 1 c ^Tlb^^-r 5 >^i)^a&^fi 

So 

[0099] y^r >wtm 2 2 ^^©^mii^s^, 
ii^d^cy-r >-m$£b 2 3 ^ »6 y-< # s ^-<— 
K^±i*stg6 {ctti73-rs r <bT\ y-r 

2 2[ztitfz>^>w<DW-\mn (muffin) i^mm^ 
fcyv >o^f^nn-t-s - 1 ^^T# So 

[0 100] 013 (a) {4, AGC^E— KllCiatt 

s. ag cvm>^-^mm-^>^m>m^5 ? 

40 CO—m^^rt^^ ^>^mX'h'0, 013 (b) (4, A 
GC^e— K2tC*3(-tS, AGC$»/l--7' , Sr«j5ferS i §- 
gRCDSMt^-f' 5 >tf<D— m%f?rf?s( 5 >y0Tfo5o 
[0 10 1] 013 (a) {^77^-45^ AGC^-K 
1 <D t # (4, B=^iJ t 1 ~ t 2 (CjoV ^T, y-^ >MW 2 

3 tc4s «r^f ij#i@*i§i 7 a ~ 7 f oy^ >mmmt> 

B^ijt 2~t 3iCfc^T. ^Vv^{t*^tbg(19^ 

[0102] ^ffi$tt7cyw^fba^5L#^fi^^ 

TV ^ZWr&iaX B#JiJ t 3 ~ t 4 co^(-*3V T, 7 4 
50 A^»£in l(r4'9, /^7^;^12a~12 
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&(Di>y v-tyffim. (f c) ^m^^mmm-wo&z- n . v-omm (xr^yi 1 2) , ^-^^ 

o^B^iJt 4(d, W^^/WW^-;/ [0111] ^LT, y^ryfl 1 4l£T\ m|H](D|Wlffl 

[0 103] §iinWjjffl\JE$$l 6{i, B#SJt 3~t 4<Z) ^^-^t)tt-r^^fc^fc*tCAGC^— K2k:M<9, 

*&«^(75S'»M^5 0 Sfl m^^StefiBtgiJ t 5i£ <>r^-5iijir*-C (^f-y^l 1 5) , ID^MIf^D 

-r?nt>tK am 1 5~ 1 6 cifcv ^ naij^^fcgfsm ®t-„ 

t>\z.m^^x, ~^mmm^^we&-r^^>m [0112] ^jso^sio^v h=> 

y^^ftHSf|J2 2(^9 mti$n<5 0 LT, H^giJ 10 '^<-^3>§:im (AGCrtlOW-CDMAM© 

t 6CT$, iHMtM^^T^n^o SfittB -efis AGC»(ci5Bj^u#±iit.s§i(D^ 

[0 1 0 4] AGC-E— K20^iCii, Hi 3 (b) ^•)iittfoTDC4-7ty haag^crSiV^W 

fetu b^iJ t 2~ t 3^*5^-r^v>^bJ^tti$tu m^^sSf-KJtRi-Sii/^^^i^lliWf^etts 

B^lJ t 3 ~ t 6 \£$3b ^XmjlMfeimiotU B^IJ t 8 ~ t J; 9 fc/ ✓ ^ 7 ^ ^ (D* y V ^T7lSm. 

t 9lZjS\,^Xv-'-(>m*mii£tlZ 0 » |WK<75M» ic GIKtjQ&gfc) WW^X^?^- R (AGCT- 

/^£il-5 0 Kl) <b, 3?7£Ltzm / m^mirZ>^- K (AGCT — 

[ 0 1 0 5] Ell 41^ AG C$JSS)<f (AGCT-K K2) (C^TT, AGC»1- y°&mrftf Z&imih 

--eta, >^-v? 3 ^sfima\ aura* usisnso 

iiMco/t^scR^sff (s±t^d^<^p?t>*ffiL4-ra^6<] [0113] list ^m^m.&^Frto mis© 

ln<D±L-h±.lf?^ 5^ ir^oTSff^^>-r5 £ [0 114] E]lCi§^\ -^-^z^ K"]^ltf#i#|>g[E] 

c^y^i o o) , «Hs^a»-c*>5*\ ungate ic^»§n5ii]if&aM3ii«2 4^ ^ * i,#m 

<£ SmilffifaSil^iE^itfBfTfe^^^, 1 8 ifi m&W&i:^/*-? LTV ^„ 

^J^f-S C^s^l 01) „ 30 [0 1 1 5] r^l^U Ell 5T1i v TJJ^l#l>Sfsffl« 

[0107] mm&xim, mx^mxLh±if imtwmso&imizm-tx. ^^hmms^m 

K«^HI^rr«"B]|a*tdSi*sv'v&»e>, AGC^e-Kii^T tiTv^-5 0 

l o^f^i 0 2), -twjwrotft^tai, sft^— [0116] (mmmm2) mi6ix #mw<r>mm 

V2\Z$mirZ> (^T77"10 9) „ <7^li2tC/0^5^U^ h=i>v«— S^3>gfl» (A 

[0108] AG C^e— K 1 -m. /l^-s**® LfdElSSc G C F*«c7?W- C DMA^K>Si«W T^m&yf^Xf 

(^.^->7°io3) , «7ifflij^ GfiflWeii^ctt. m 40 [0117] #m&<mmizfrfaz^iwm(D±mteffij& 

WO®:*.) m-jt>thZ> (^7y7*10 4) 0 MSiM, : t«|31 S^^tH^^tl^SAGC^-Kft 

[0109]-?: UT, #4 >Wtii yy* 1 0 5) , l 9*5j:U?^^ 5 2 0ti*b<D*J 5 >"^fM 

<7V >S» (^t 1 '77* l o 6 ) dsfrhtu /^-^ l o Mf #2 l e l'S-3v ^"CtT 5 Ci 1 1 U El l »y-r 

7°1 0 7, 10 8) , SfWaJ*»f^tja;5itlW*T [0 118] ±aic73j;5}c, /^7^WO*yF 

[0 110] -*, AGC*- ¥'2<Dk^\X nJlWm AGCas*ofc<lKftLT*5fe-f, 

*frv^ (^^-y7°i io) , (7f77 , i 1 50 -^hjlt, ^fuw^s^^w^^m*^ 
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[0 119] rcOi?&^cOAGC/l— 7V>&gtfc0i!j 
mi, WSSP 1 8 ^Wl:^^ 5 >^M^R2 0 <fc 

* 7 ^ >v* am v mx.^-r $ >?*-kmm-& z t t^m 

XtbZ> 0 

[0 12 0] ^(DkotmMfrh, Hi 6 "Cli, 7^ 

^fsgpi it, m7mi8frbmt)£ftz>AGc^- io 

ftlMf^-2 1 e^itV^ 

[0121] -IfUcJ; 0 , 121 1 (OSV ^TKtt ^.ttTV ^tc 
y'-Y >^t:*^tHSI5 9 rtq^g t & <9 , HBgcofSSt^m 

[0 12 2] fcfcU il6©tM^»5«^(C 
fi, f-U^Pl 8^^tlJ^$^5AGC^— KflT»l 9£ 
7*A*fflWtt l l telSitt-Sft^cfctrSiffiEt, 
5 >Jfl»fflt&2 0*»e>ay3$*V5#J»fS#2 1 e£ 

[0123] eh 7 ix mm<wm&7Frt7v vtw 

[0 1 2 4] Ull 1<T>?4\s9 h i?3^tm 

^nm±, mi 6 <om$,t t^asic-c**^ 

[0125] m 1 6 CD#£\ -s— Kwr^fUffiit'I 
UBS 6 IcfyMZ tl& lEMm&itfM 2 94%^? 
fM$Pffi2 0 frbto** 5 >^Jfl(f#2 1 d fc^5v * 30 
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